Motivational interviewing (MI) theory proposes a process whereby a set of therapist behaviors has direct effects on client outcomes and indirect effects through in-session processes (e.g., client change talk). Despite clear empirical support for the efficacy of MI across settings, the results of studies evaluating proposed links between MI process and outcome have been less clear. In the present study, we used a series of multivariate meta-analyses to test whether there are differential relationships between specific MI-consistent and MIinconsistent therapist behaviors, MI therapist global ratings, client change language, and clinical outcomes. Based on 19 primary studies (N ϭ 2,614), we found a significant relationship between MI-consistent therapist behaviors and greater client change talk, as well as greater client sustain talk. Higher therapist global ratings (empathy and MI spirit) were significantly related to increased MI-consistent behaviors, decreased MIinconsistent behaviors, increased client change talk, yet also increased client sustain talk. Therapist global ratings were not significantly related to clinical outcomes. Client sustain talk was a significant predictor of worse clinical outcomes, while client change talk was unrelated to outcome. Variability within the correlations indicated that MI-consistent and MI-inconsistent therapist behaviors were differentially related to therapist global ratings of empathy and MI spirit. Similar to past research, present findings provide equivocal support for hypothesized MI process outcome relationships. Clinical implications and future areas of MI mechanism research are discussed.
Motivational interviewing (MI) is an empirically supported psychotherapy, originally developed for treating alcohol and substance abuse and now applied to behavioral health problems (e.g., physical activity for obesity, medication management) across a variety of settings (e.g., mental health outpatient clinics, hospitals, and dental offices; see Armstrong et al., 2011; Lundahl, Kunz, Brownell, Tollefson, & Burke, 2010; Lundahl et al., 2013; Miller & Rose, 2009) . MI theory proposes a linguistic process wherein specific therapist verbal behaviors (e.g., open questions, reflections, closed questions, and confrontations) and general therapist skills (e.g., empathy, MI spirit) lead to client verbal behaviors (e.g., change talk and sustain talk), which in turn influence client outcomes ( Figure 1 ; adapted from Miller & Rose, 2009) .
Despite strong evidence that MI is effective in producing behavior change (Lundahl et al., 2010 (Lundahl et al., , 2013 , and a well-developed theory of how that change is produced, research support for many of the pathways shown in Figure 1 is inconclusive. Most MI process studies involve the use of trained human coders to rate therapist or client behaviors with measures such as the Motivational Interviewing Skills Code (MISC; Miller, Moyers, Ernst, & Amrhein, 2008) and Motivational Interviewing Treatment Integrity Scale (MITI; Moyers, Manuel, & Ernst, 2014) . Some studies have found that therapist use of MI specific behaviors or skills are related to treatment outcome (Baer et al., 2008; McCambridge, Day, Thomas, & Strang, 2011) , but effects are inconsistent. For example, Tollison et al. (2008) found that complex reflections (but not simple reflections), correlated with better clinical outcomes. McCambridge et al. (2011) found that only therapist MI spirit and percentage of complex reflections correlated with cannabis use cessation, but no other MI behavior or skill was associated with outcomes (for similar patterns of results, see also Baer et al., 2008; .
Several hypotheses could explain such inconsistent findings. First, behavioral coding is extremely labor intensive, and sample sizes in studies of MI process and outcome studies are typically limited (see Vader, Walters, Prabhu, Houck, & Field, 2010, n ϭ 30; Baer et al., 2008 , n ϭ 52), though there are exceptions (Apodaca, Magill, Longabaugh, Jackson, & Monti, 2013 , n ϭ 157; , n ϭ 208). As a result, inconsistent correlations between process measures and clinical outcomes across studies might simply reflect sampling variation associated with small sample sizes. In addition, many studies do not report associations between all links in the MI causal chain, reporting only those that provided significant results (e.g., Hodgins, Ching, & McEwen, 2009; McCambridge et al., 2011) . Selective reporting may lead to biased estimates of how MI processes and outcomes are related.
To summarize the extant literature on MI process-outcome associations, Magill et al. (2014) conducted a meta-analysis of 12 studies (n ϭ 1,004 clients) that assessed the relationship between MI therapist behaviors, client language, and clinical outcomes. For analysis, specific therapist behaviors were aggregated into MIconsistent (e.g., open questions, complex reflections) and MIinconsistent (e.g., confront, warn) categories. As predicted by MI theory, there was a significant correlation between MI-consistent behaviors and client language toward behavior change (i.e., "change talk"; r ϭ .26, 95% confidence interval, CI [.16, .35] , k ϭ 7 studies). However, more MI-consistent behaviors also correlated weakly, but positively, with client language away from behavior change (i.e., "sustain talk"; r ϭ .10, 95% CI [Ϫ.02, .22], k ϭ 8). Greater MI-inconsistent behaviors were related to less client change talk (r ϭ Ϫ.17, 95% CI [Ϫ.26, Ϫ.07], k ϭ 6), and a smaller but still significant association, with client sustain talk (r ϭ .07, 95% CI [.02, .13], k ϭ 6). There was no significant relationship between change talk and clinical outcomes (r ϭ .06, 95% CI [Ϫ.09, .21], k ϭ 7), but greater client sustain talk was associated with worse clinical outcomes (r ϭ Ϫ.24, 95% CI [Ϫ.36, Ϫ.11], k ϭ 9). These findings provided only partial support for the standard theoretical model of MI.
There are two primary limitations in the Magill et al. (2014) meta-analysis. First, the study was an examination of the technical hypothesis of MI, focusing on behavioral codes only, and did not assess the relational factors theorized to predict positive change, that is, the "global" ratings of therapist empathy and MI spirit (see Figure 1 ; Miller & Rose, 2009 ). These relational factors are core theoretical components of MI, but the extent to which they are associated with change processes or outcomes remains unexplored in meta-analytic work. While early reports provided strong associations between skills like empathy and treatment outcome (r ϭ .82 ; Miller, Taylor, & West, 1980) , recent work has suggested that these correlations may be less dramatic (Moyers, Houck, Rice, Longabaugh, & Miller, 2016) and more similar to smaller effects observed outside of MI and substance abuse research (r ϭ .31; Elliott, Bohart, Watson, & Greenberg, 2011) . Second, as is typical in many MI process studies, MI therapist behaviors were combined into broad categories of MI-consistent and MI-inconsistent behaviors. While this approach reduces complexity, and provides a broad test of MI process, it also limits our ability to observe differences between specific MI behaviors (e.g., simple vs. complex reflections) in relation to therapist global ratings, client language, or clinical outcomes.
More recently, Romano and Peters (2015) examined an MI process and outcome causal model among nonsubstance use disorder populations (e.g., anxiety, mood, eating, and psychotic disorders). Among 20 studies that compared either an MI stand-alone intervention or MI as an adjunct treatment to a minimal control group, results showed that MI led to increased patient motivation for all target problems except eating disorders, increased rates of attendance, and increased in-session engagement. In contrast, the authors failed to find support for increased patient confidence and increased therapist empathy or MI spirit in the MI treatment conditions. However, there were several limitations. First, the number of observations among each link of an MI causal model varied and some were as limited as one study. The authors tested a model separate from Miller and Rose's (2009) version (see Apodaca & Longabaugh, 2009 ). Second, MI was often assessed as an adjunct treatment (16 of the 20 studies); thus, it is impossible to understand the unique contribution of MI to these associations. Third, data was often collected in each individual study via patient self-report and only one study used a bona-fide MI fidelity measure (e.g., MISC or MITI), providing no information about specific therapist behaviors that occurred in session.
The present meta-analysis addresses several limitations of prior meta-analyses. First, we restricted our analyses to MI-only conditions and studies that used observational MI fidelity measures. Second, to explore relational hypotheses about how MI works, we included therapist global ratings. Third, rather than rely solely on associations between composite MI-consistent and MIinconsistent scores, we used multivariate meta-analysis methods to This document is copyrighted by the American Psychological Association or one of its allied publishers.
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understand how the individual therapist behaviors that underlie these composites are associated with client change language, therapist global ratings, and clinical outcomes. This is an attempt to answer a call to MI mechanism research by Miller and Rose (2009) stating a need to "look under the hood" at MI process and outcome to improve clinical training and treatment deliver (p. 527). Based on the MI theoretical framework outlined by Miller and Rose (2009) and a previous meta-analysis , we examined the following hypotheses:
Hypothesis 1: We predicted that higher therapist global ratings (empathy and MI spirit) would correlate with greater MIconsistent behavior and client change talk and less MIinconsistent behaviors and client sustain talk.
Hypothesis 2:
We predicted that increased MI-consistent behaviors would correlate with increased client change talk and that increased MI-inconsistent behaviors would correlate with increased client sustain talk.
Hypothesis 3: We expected the relationship between client change language and outcomes would replicate the Magill et al. meta-analysis, that is, client change talk would be unrelated to clinical outcomes, and client sustain talk would be related to worse clinical outcomes.
Hypothesis 4:
We hypothesized that an overall increase in MI-consistent behaviors would correlate with slightly better clinical outcomes.
Hypothesis 5:
We expected significant heterogeneity of the individual components of MI-consistent and MI-inconsistent with client change language and therapist global ratings. We did not have any specific hypotheses regarding which specific individual therapist behaviors would be differentially related to client change language or therapist global ratings, as this analysis was exploratory.
Method

Selection of Studies
We conducted a literature search to identify potential studies of MI adherence and outcome. Primary search terms included: motivational interviewing, MI, and motivational enhancement. Secondary search terms included: outcome, competence, adherence, fidelity, spirit, change talk, MISC, MITI, and Yale Adherence Scale. The search used the following databases: PsycINFO, PsycArticles, ERIC, Academic Search Premier, and PubMed. We also reviewed previously published meta-analysis on MI for studies that met the inclusion criteria.
We included studies that had the following components: (a) an association between some aspect of therapist and client behavior and/or outcome in an MI context, (b) statistical data sufficient to calculate correlational effect sizes, (c) publication in a peerreviewed journal, (d) examination of adult and/or adolescent populations, (e) group or individual treatment format, and (f) assessment of adherence to MI through trained raters (see Figure 2 ). For studies that did not report data in a format necessary to calculate correlational effect sizes, or studies that did not report all effects, we contacted primary authors and collected correlation matrices.
Variable Selection
Therapist behaviors. Analyses included individual adherence variables that comprised MI-consistent and MI-inconsistent summary scores. Unlike prior work that relies on these summary scores alone, we estimated correlations of therapist behavior variables using the individual codes that make up the MI-consistent and MI-inconsistent broad categories. For MI-consistent, the variables included: advise with permission, affirm, complex reflections, simple reflections, emphasize control, open questions, raise concern with permission, reframe, and support. MI-inconsistent variables included: advise without permission, confront, direct, raise concern without permission, warn, and closed questions. Retaining the raw correlation allowed for the examination of variability within the aggregate category. The raw therapist behaviors that comprised these correlations are listed in Table 1 .
Global ratings. We included two primary therapist global ratings: therapist empathy and MI spirit. Empathy ratings measure how well the clinician attempted to understand and take the perspective of the client. MI spirit is a gestalt rating of the clinician with three facets: collaboration (avoiding an authoritative stance), evocation (drawing out the client's perspective rather than giving advice), and autonomy (accepting that clients have the choice of whether to change). ‫ء‬ The two most frequent reasons for exclusion were that studies either did not test a link in the motivational interviewing (MI) process outcome causal model or studies failed to report statistical data sufficient to calculate correlational effect sizes.
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Client change language. We coded two client change language variables. Client change talk is client utterances indicating movement toward the target behavior change, for instance, reducing substance use. Client sustain talk indicated movement away from the target behavior change.
Clinical outcomes. We selected client outcomes that evaluated the primary target of behavior change. These mostly consisted of substance use outcomes, plus one HIV medication adherence study and one gambling study. When multiple outcomes were reported (e.g., drinking days per week and a consequences of drinking measure) these outcomes were aggregated across comparison variables. We recorded the most recent time point after the intervention.
Meta-Analytic Approach
We conducted two series of six multivariate meta-analytic models to quantify and test the relationship and variability between and among different MI therapist and client behaviors, therapist global ratings, and client outcomes. The six models tested associations of: (a) MI therapist behaviors (consistent/inconsistent) and client change language (change talk/sustain talk), (b) MI therapist behaviors and clinical outcomes, (c) client change language and clinical outcomes, (d) MI therapist behaviors and MI therapist global ratings (empathy/MI spirit), (e) client change language and MI therapist global ratings, and (f) MI therapist global ratings and clinical outcomes.
The first series of models (Models 1A-F) served as baseline models with a fixed effect for the type of correlation and a random effect for study. For example, in the first meta-analysis (Model 1A) of MI therapist behaviors and client change language, the fixed effects provided four correlation estimates, including the relationship between (a) therapist MI-consistent behaviors with client change talk, (b) therapist MI-consistent behaviors with client sustain talk, (c) therapist MI-inconsistent behaviors with client change talk, and (d) therapist MI-inconsistent behaviors with client sustain talk. Thus, this model provides both a fixed effect estimate of these four correlations and between study variability in the one overall aggregate correlation (i.e., MI-behavior and change language). Thus, across the six meta-analyses, the fixed effects yielded 18 unique correlation types, including associations between MI-consistent and MIinconsistent behaviors, clinical outcomes, as well as change talk, sustain talk, and therapist empathy and MI spirit global ratings (see Figure 3) .
The second series of six meta-analytic models (Models 2A-F) included a stratified random effect for the correlation type. This random effect allowed the fixed effect for correlation type to vary across studies, and provides separate variability estimates by type of correlation. Accordingly, this model tests whether the estimates of a specific correlation varied across studies, but also indexed the amount of variability within a particular correlation type. For example, with Model 2A, there are now separate estimates of variability of the correlation between (a) MI-consistent behavior and change talk, (b) MI-consistent behavior and sustain talk, (c) MI-inconsistent behavior and change talk, and (d) MI-inconsistent behavior and sustain talk. These variance estimates capture the associations of individual codes within a type (e.g., complex reflection and sustain talk).
A likelihood ratio test was used to determine if including random effects improved the fit of the models (Models 2A-F). A significant likelihood ratio test would indicate that there is significant variability in raw correlations within correlation types. When this was true, we examined these specific correlations (via the fixed effects) included in the aggregate correlation to determine Structure of the six separate motivational interviewing (MI) comparisons and the 18 correlation types. Models 1A-F including a fixed effect at the correlation type level and a random effect at the study level. Models 2A-F including an additional random effect at the correlation type level. MICO ϭ MI-consistent behavior; MIIN ϭ MI-inconsistent behavior; CT ϭ client change language; ST ϭ client sustain language; OUT ϭ outcome; EMP ϭ therapist empathy; MIS ϭ therapist MI spirit. This document is copyrighted by the American Psychological Association or one of its allied publishers.
which correlations may be larger than others (e.g., the relationship between therapist empathy and complex reflections, a variable within the MICO composite). We aggregated duplicate effect sizes (i.e., estimates of the same raw correlation in the same study) within-study using the MAc package (Del Re & Hoyt, 2010), using Hunter and Schmidt's (2004) aggregation approach and assuming a .50 within-study correlation (Wampold et al., 1997) . We fit all models using the metafor package (Viechtbauer, 2010 (Viechtbauer, , 2014 with the R statistical software (R Development Core Team, 2010) . For the fixed effects, interpretation of the magnitude of the correlation coefficients are .10 for small effects, .30 for medium effects, and .50 for large effects (Cohen, 1992) .
Results
Reports from 19 primary studies (N ϭ 2,614, M ϭ 137.6, range ϭ 30 -372) met the inclusion criteria and examined at least one link in the MI causal chain (see Figure 1 ). The number of effects (total n ϭ 604, range per study ϭ 1-73, mean per study ϭ 31.8) included 81 different raw correlation types. Sample sizes for each meta-analysis were: (a) MI behavior and client change language (n ϭ 214 correlations, k ϭ 9 studies), (b) MI behavior and outcome (n ϭ 94, k ϭ 13), (c) client change language and outcome (n ϭ 15, k ϭ 8), (d) global ratings and MI behavior (n ϭ 229, k ϭ 14), (e) global ratings and client change language (n ϭ 30, k ϭ 8), and (f) global ratings and outcome (n ϭ 22, k ϭ 11).
Correlations of MI Processes and Outcome
Figure 4 provides estimates of each of the 18 correlation types within the six multivariate fixed effect models. For MI behavior and client change language correlations (Model A), there was a significant relationship between therapist MI-consistent behaviors and client change talk (r ϭ .17, 95% CI [.11, .23 
Consistency of Correlations Within MI Categories
A particular strength of the multivariate mixed effects models is the ability to assess the variability of correlations within the 18 correlation types, addressing the extent to which all specific ther- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
apist variables that comprise MI behaviors correlate similarly with the comparison variable (e.g., therapist empathy or MI spirit ratings).
As noted above, we tested this by including random effects for the correlation type in the model, which provided tests of variability between the levels of each type of correlations. In only one set of models was there evidence of variability within correlation types. As indicated by a significant improvement in fit between Models 1D and 2D, there was significant variability within correlation types for MI-consistent and MIinconsistent variables and therapist global ratings of empathy and MI spirit (Model D; 2 (10) ϭ 89.3, p ϭ Ͻ.001). This was the largest sample size of any submodel and had the largest power relative to the five other comparisons to detect differences. For the other models, none of the other likelihood estimates were significant, indicating a lack of significant variability within the correlation types.
MI therapist behaviors and therapist global ratings. To explore variability within the significant correlation types, we reran Model 2D with the fixed effect at the level of the raw correlation type to examine differences at the individual therapist behavior level. We compared individual therapist behaviors among both MI-consistent and MI-inconsistent categories across two therapist global ratings: empathy and MI spirit (see Figure 5 ). MIconsistent behaviors generally trended in the hypothesized direction wherein increased counts of these behaviors correlated with higher empathy and MI spirit ratings. The complex reflection variable had the largest effects with empathy and MI spirit (r ϭ .38 and r ϭ .35, respectively). In contrast, correlations between support (empathy r ϭ .20 and MI spirit r ϭ .13) and simple reflections (empathy r ϭ .17 and MI spirit r ϭ .16) were smaller.
We found a similar pattern regarding MI-inconsistent behaviors but in the opposite direction. All MI-inconsistent behaviors correlated with lower empathy and MI spirit scores (range ϭ Ϫ.34 to Ϫ.02). The variables confront (empathy r ϭ Ϫ33, MI spirit r ϭ Ϫ.34) and advise without permission (empathy r ϭ Ϫ.20, MI spirit r ϭ Ϫ.33) had the largest predictive weight of lower therapist global ratings. These data suggest that MI-inconsistent behaviors, particularly confronting a client during session or giving advice without their permission, are related to lower empathy and MI spirit global ratings.
Discussion
The present study is the first aggregate examination of MI fidelity measures and outcome to include both technical elements (i.e., MI therapist behaviors in relation to client change language, including the dismantling of MI-consistent and MI-inconsistent therapist behaviors), and relational elements (i.e., therapist global ratings). Our analysis found support for some parts of the MI model but not for others. The ultimate goal of process research is to understand what in-session behaviors are related to client improvement (or worsening). Our results suggest that the causal model proposed by Miller and Rose (2009) is clearly identifying important aspects of therapy process, but simultaneously does not capture all of the important variance in client outcomes.
Therapist Global Ratings Correlations
MI-consistent and MI-inconsistent. Therapist global ratings of empathy and MI spirit generally correlated with MI-consistent and This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
MI-inconsistent behaviors in the hypothesized directions: Higher global ratings with more consistent behaviors and lower global ratings with more inconsistent behaviors. Of the 14 studies that examined MI-consistent behaviors in relation to empathy, 13 of the 14 were positive correlations, ranging from small to large in magnitude, with one small negative correlation (r ϭ Ϫ.06; Gaume et al., 2013) . We found a similar trend for the 13 studies that examined MI-consistent behaviors in relation to MI spirit, with nearly all positive correlations except for one small negative correlation (Gaume et al., 2013) . The reverse was true for MI-inconsistent behaviors, a majority correlated negatively with empathy and MI spirit except a few small positive correlations (Catley et al., 2006; Tollison et al., 2008) . These findings support the concept that an empathic therapist demonstrating MI spirit uses more MI-consistent behaviors and fewer MI-inconsistent behaviors. Client change language. As hypothesized, therapist global ratings also correlated significantly with increased change talk, yet contrary to MI theory also correlated with increased sustain talk (albeit to a lesser extent than change talk, with significant results only in the case of empathy). Of the eight studies that examined this link in the model, all but one study (Apodaca et al., 2016) found small positive correlations between therapist empathy and MI spirit with client change and sustain talk. The finding that increased therapist global scores are associated with increased sustain talk points to two possible explanations. First, more empathic and reflective listening may simply elicit more clinically relevant client talk in general, both change and sustain (Fischer & Moyers, 2014 ). This may not represent a deficit in the model, but rather highlight the importance of the MI adherent therapist's role to continually work to reinforce change talk. Second, it is possible that there is a component of mutual influence present where therapists may be working with more difficult clients and in return working harder on MI principles. Specifically, therapists may work harder to collaborate and empathize when clients are struggling (Imel, Baer, Martino, Ball, & Carroll, 2011) .
Clinical outcomes. We found small and nonsignificant correlations between therapist global ratings and clinical outcomes, failing to support both MI theory and general findings on the relationship between empathy and clinical outcomes (see Elliott et al., 2011) . One possible explanation for this null finding is limited variability and high mean empathy across providers due to a selection of previously competent therapists who are highly motivated, receive training, and then are supervised weekly. Another possible explanation is that some studies were prevention oriented (rather than intervention) studies that sought to reduce or prevent problematic behaviors in a future event (e.g., drinking on one's 21st birthday; Neighbors et al., 2012) . Prevention studies have smaller effects than intervention studies, in which individuals are selected into the study for having problems in need of intervention. Moreover, some studies included in the current analyses were null trials, reporting an overall null effect of the MI intervention (e.g., Apodaca et al., 2016; Baer et al., 2008) . Both of these are examples of restricted range that can reduce the power of process-focused analyses.
MI Therapist Behaviors Correlations
Client change language. We found small, significant aggregate correlations between MI-consistent behaviors and both client change and sustain language. Of the nine studies that examined these links in the MI model, all but one showed positive correlations between MI-consistent behaviors and change and sustain talk . These correlations ranged from small to medium, and the single negative correlation between MIconsistent and sustain talk was near zero. This is an important component in MI theory, as therapists who more often engage in MI-consistent behaviors are expected to elicit greater amounts of change talk. However, the results also suggest that similar behaviors are also likely to elicit increased client sustain talk statements. These results parallel the above findings that increased therapist empathy and MI spirit correlate with both increased change and sustain talk. Again, it seems likely that more open-ended probing will elicit more substance abuse relevant client talk in general (Fischer & Moyers, 2014) . If a primary goal of MI is to reduce sustain talk, it would seem up to the therapist to work to continually reinforce the change talk and avoid unintentionally reinforcing the sustain talk during these sessions. More recent implementations of MI coding systems are now focusing on the extent to which therapist are asking questions about or reflecting specific types of change language (Moyers, Martin, Houck, Christopher, & Tonigan, 2009 ), although there is not yet sufficient data to conduct systematic reviews.
Clinical outcomes. The aggregate correlations between MIconsistent and MI-inconsistent behaviors and clinical outcomes were near zero. Yet surprisingly, increased MI-consistent behaviors correlated significantly with worse clinical outcomes (r ϭ Ϫ.04). Two studies showed medium positive correlations between MI-consistent behaviors and outcome (Thrasher et al., 2006 and McCambridge et al., 2011) ; however, four studies with sample sizes more than four times larger showed small and negative results Krupski et al., 2012; Lee et al., 2014; Neighbors et al., 2012) . Again, one possible explanation is range restriction and reduced power in outcome assessment in prevention studies (vs. intervention) and studies that exhibited an overall null MI effect. This finding fails to support the link in the MI causal model that increased MI-consistent behaviors in session is related with better clinical outcomes.
Client Change Language and Outcome
An important component of the MI model is that more client change language is thought to predict clinical outcomes (Miller & Rose, 2009 ). There was no evidence that increased counts of change talk during session led to better outcomes. All of the eight studies that assessed the relationship between change talk to outcome showed correlations that were near zero, except one outlier with a medium negative correlation (Vader et al., 2010) . In contrast to change talk findings, our results provided evidence for increased sustain talk leading to worse outcomes with all seven studies showing negative correlations. Thus, there is growing research support for the assertion that clients actively engaging in sustain talk statements are more likely to have worse clinical outcomes.
These findings have important implications for how we think about client language as an indicator of underlying ambivalence and a predictor of change. First, it may be that session-level counts of behavioral codes cannot sufficiently capture the nuanced relationship between change language as an indicator of ambivalence and outcomes. It is possible that client language may shift throughout a session, and that certain statements, provided in more meanThis document is copyrighted by the American Psychological Association or one of its allied publishers.
ingful therapeutic moments, are better indicators of change. Sequential analyses and more advanced statistical models may better be able to explore this relationship between these in-session behaviors and their relation to clinical outcomes Moyers et al., 2009) . However, there are very few studies in this area, and identifying these particular critical moments is likely to be challenging as they may be infrequent, and idiographic. Second, change talk utterances may vary in their valence from weak to strong. A therapist may easily elicit change talk by asking about the negative impact alcohol, for example, but this change talk may be fleeting and not as significant as other forms of change talk, possibly those self-elicited by the client. The research on attempting to code strength of change language has been mixed (Amrhein, Miller, Yahne, Palmer, & Fulcher, 2003) , and some replicate the present findings that even when assessing strength, only sustain talk significantly predicts posttreatment outcomes (Gaume et al., 2016) . Many studies focus on general change or sustain categories because of interrater reliability problems associated with discriminating among different types of change talk. We may need to reevaluate how we code strength of change language, including possibly exploring the assessment of the underlying emotion during moments of change or sustain talk.
It is also possible that the technology of MI has made change talk less of a meaningful indicator of an underlying client state because the actual words of change are easily manipulated via therapist intervention. However, the underlying attitude may be more rigid-in contrast to what might be predicted by selfperception theory (Bem, 1972) . It is unlikely that MI therapists are intentionally increasing sustain talk-and thus, observed sustain talk may be a more valid indicator of the actual underlying state of the client. Future work examining the nuanced relationship between client change language and outcomes will benefit from both questioning the theoretical tenets on which this link in the model operates as well as utilizing advanced statistical methodologies to parse out this relationship further and extend on initial findings Moyers et al., 2009 ).
Assessing Variability Across Comparisons
A particular strength of the present study is the assessment of variability within the correlation types, that is, looking "under the hood" at specific MI behaviors (Miller & Rose, 2009) . It is common for researchers to aggregate MI therapist behaviors into broad "consistent" and "inconsistent" behaviors. Until the present study, there has not been a test of these composite correlations into their constituent parts. Given the selective reporting of behaviors across studies, this is a vital test to understand possible differential effects of individual therapist behaviors. We hypothesized that there would be significant variability within the MI-consistent and MI-inconsistent composite correlations in relation to client change language and therapist global ratings. Our results showed significant variability in the latter, but not the former.
We observed a significant amount of variability between separate MI therapist behaviors in relation to empathy and MI spirit. We found that MI-consistent behaviors generally correlated with empathy and MI spirit, and complex reflections had the largest effect size. Thus, when a therapist provided reflective statements above and beyond what the client stated, they were more likely to be rated as empathic and engaging in MI spirit. In contrast, a number of therapist behaviors had negative correlations with therapist global ratings, including confront, advise without permission, raise concern without permission, and warn statements. Independent raters found therapists engaging in these behaviors to be less empathic and less engaged in MI spirit approach.
The lack of variability within the other composite MI-consistent and MI-inconsistent correlations in relation to client change language is indicative of a pattern as well. The aggregate correlations (shown in Figure 4 ) revealed a lack of differentiation between MI-consistent and client change and sustain talk. Correlations between both were small and near zero, yet significant, and suggest that MI-consistent therapist behaviors are not differentially related to the amount of change or sustain talk they predict. Correlations between MI-inconsistent and both change and sustain talk were near zero and nonsignificant. Thus, there does not seem to be evidence of the overall differential relationship between MI-consistent and change or sustain talk as well as individual therapist behaviors that create the composite variables.
Limitations and Directions for Further Research
This study was not without its limitations. The first limitation was the lack of data across all comparisons. As studies tended to selectively report significant relationships, or report effects that are not translatable to a correlation coefficient, it proved difficult to assess effects equally across the six broad comparisons models (shown in Figure 3) . A second limitation is that all correlations are based on session-level counts of behavioral codes. This fails to assess the sequential processes at the talk-turn level, which is, examining whether specific therapist behaviors are more or less likely to elicit client change or sustain talk in the following talk turns. A third limitation is that this study did not assess additional MI variables found in the MISC manual, including a client global rating of self-exploration or MISC summary scores such as the ratio of reflections to questions or the percentage of open questions (Miller et al., 2008) . We instead focused on counts of behavioral codes and therapist global ratings. An examination of other MI quality metrics and summary scores may lead to different results. Fourth, across all links in the MI causal model (see Figure 4 ) the aggregate effects were small or near zero and mostly homogenous (range ϭ Ϫ.23-.25). We believe this is related to range restriction in therapist global ratings and low base rates in specific MIconsistent and MI-inconsistent behaviors where using well-trained and adherent MI therapists may attenuate the results. Another possible explanation is that MI fidelity measures may not adequately discriminate between therapists and examining sources of variability and therapist and client is a critical area of research going forward (Boswell et al., 2013; DeRubeis, Brotman, & Gibbons, 2005; Imel et al., 2011) . Fifth, inherent in behavioral coding is addressing the issue of occasional poor interrater reliability. We decided to not restrict inclusion on this criterion due to limiting the number of observations in the meta-analysis and our desire to run multivariate models. 1 1 We ran a subset of the data without the 68 effects with poor reliability. The effect sizes were nearly identical to those reported in the manuscript except for the link between MI-inconsistent and sustain talk. Although the overall effect was unchanged and small (r ϭ .06), the p-value changed from .0504 to .0486. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Efforts to assess MI process outcome research are limited by the inherent constraints of labor-intensive behavioral coding, resulting in small sample sizes. Despite the increased sample size in the present meta-analysis, we are still only examining a fraction of the data from all published MI outcome trials. The present study included a total of 2,614 coded sessions across 19 primary studies. This figure may seem large in comparison the Magill et al. (2014) meta-analysis of 1,004 coded sessions across 12 studies, but pales in comparison to MI efficacy study research. A meta-analysis by Lundahl and colleagues (2010) included 204,415 sessions across 119 MI clinical trials. One way for researchers in our field to address this limitation is by attempting to scale up efforts to assess MI process and outcome. Recent work suggests technological advances in assessing MI adherence using automated speech recognition and natural language processing (for a review see Pace et al., 2016 ) may increase our ability to collect and analyze data on MI process and outcome. Researchers have demonstrated the ability to use machine learning procedures to analyze large unstructured text corpora to identify semantic content (Steyvers & Griffiths, 2007) , discriminate between different psychotherapies (Imel, Steyvers, & Atkins, 2014) , automatically assign MI behavioral codes (Tanana, Hallgren, Imel, Atkins, & Srikumar, 2016) , and assess MI empathy ratings with reliability on par with observer ratings (Xiao, Imel, Georgiou, Atkins, & Narayanan, 2015) . These advances will allow us to scale up our ability to collect critical data, improve our ability to understand MI process and outcome, and answer key questions about how MI works.
